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Abstract
A hypergeometric transformation formula is developed that simultaneously simpliﬁes and generalizes arguments and identities
in a previous paper of Rao et al. [An entry of Ramanujan on hypergeometric series in his notebooks, J. Comput. Appl. Math. 173(2)
(2005) 239–246].
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1. Introduction
In a recent paper, Rao et al. [3] provide a fascinating insight into Ramanujan’s notation, and speculate that his result
(Entry XII, 43, Ex.7) was obtained when he specialized another new result for which the authors provide a somewhat
lengthy proof. It is shown here that the general result of Rao et al. is actually a special case of another even more general
result, which can be easily proven and which, in a very limited sense, appears to be new.
Theorem 1.
3F2
(
a, b, c
n + b + 1, c + 1
∣∣∣∣ 1
)
= (b + n + 1)(b − c)(c + 1)(1 − a)
(b)(1 + b − c + n)(c + 1 − a) + c(b + n + 1)(c − b − n)
×
n∑
=0
(n + 1 −  − a)(−1)
(b + n + 1 − a − )(n + 1 − )(c − b − n + 1 + ) , (1)
where n is a non-negative integer, and a, b, c, are arbitrarily complex.
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Proof. Apply the well-known result [1, Eq. (3.13(38))]
3F2
(
a, b, c
1 + d, c + 1
∣∣∣∣ z
)
= c
c − d 2F1
(
a, b
1 + d
∣∣∣∣ z
)
− d
c − d 3F2
(
a, b, c
d, c + 1
∣∣∣∣ z
)
(2)
repeatedly to itself, giving
3F2
(
a, b, c
1 + d, c + 1
∣∣∣∣ z
)
= c
c − d (c − d + 1)(d + 1)
n∑
l=0
(−1)l
(d + 1 − l)(c − d + l + 1)
× 2F1
(
a, b
d − l + 1
∣∣∣∣ z
)
− (−1)n (d + 1)(c − d)
(d − n)(c − d + n + 1)
× 3F2
(
a, b, c
d − n, c + 1
∣∣∣∣ z
)
. (3)
Let z = 1 and apply Gauss’ theorem to the 2F1, temporarily assuming that R(d + 1 − a − b)>n, which can be
immediately relaxed by the principle of analytic continuation. Let d = b + n, reducing the 3F2 to a 2F1, which can
be summed, again by Gauss’ theorem. The result is Theorem 1. Alternatively, set e = c + 1 and d = b + n + 1 in
Ref. [2, Eq. 7.4.4(3)] to get an equivalent form that reduces to Theorem 1 by a two-part (Thomae) transform between
3F2(1).
Comment. The result of Rao et al. [3, Theorem 1], is the special case of Eq. (1) obtained by evaluating the limit b → c.
This is most easily achieved by isolating the l = n term in the ﬁnite sum.
Corollary. Evaluate lima→1 in Theorem 1 to get:
3F2
( 1, b, c
n + b + 1, c + 1
∣∣∣∣ 1
)
= c((b) − (c))(n + 1 + b)(b − c)
(b)(b − c + n + 1) + c(b + n + 1)(c − b − n)
×
n−1∑
=0
(n − )(−1)
(b + n − )(1 + n − )(c − b − n + 1 + ) , (4)
which reduces to a well-known result [2, Eq. (7.4.4(33))] when (n = 0).
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